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We observed evident human-to-human transmissions of SARS-CoV-2 in Guangdong, China.
2
Although most of them were from family cluster infections, community and nosocomial infections 4 3 were increasing. Our findings indicate that human-to-human transmission risks are transferring 4 4 from family to community in Guangdong Province.
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Description of the outbreak 1 0 8
As of February 10, 2020, a total of 1,151 cases were identified in 20 of 21 cities in Guangdong 1 0 9
Province, with the majority of cases in Shenzhen (n=368) and Guangzhou(n=313). Most cases 1 1 0 (81.4%, 937/1151) were imported from other Provinces, especially from Hubei Province (70.1%, 1 1 1 841/1,151). The peak of total cases was between January 23 and January 28, and so did for cluster 1 1 2 cases and secondary cases ( Figure 1 ). The average age of all cases was 44.5 years, and the 1 1 3 percentage of males was 49.1% (565/1,151). Of total cases, 579 (50.3%) and 275 (23.9%) cases 1 1 4 had history of travelling to Wuhan, and other cities in Hubei Provinces, respectively (Table 1 ). The 1 1 5 average duration from onset of symptoms to diagnosis was 5.6±3.2 days.
6
Of total cases, 697 cases (60.1%) were from 234 cluster infection events with 537 cases in 195 1 1 7 family cluster events and 160 cases in community clusters. Figure 2 shows that most cluster 1 1 8 infection events are familial clusters during the epidemic, and community cluster events increased 1 1 9 since the end of January. More importantly, on February 4, 1 nosocomial cluster event (3 cases) 1 2 0 were reported in a hospital. Two hundred and fourteen (18.6%) secondary cases were identified, 1 2 1 where 144 cases were from family cluster infections, 56 from other cluster infections, and 14 from 1 2 2 community infections.
2 3
Here we extracted 13 family cluster infections as representatives of all family cluster cases to 1 2 4 describe their characteristics, in which the epidemiological information of three family clusters 1 2 5 were described in detail below. We also described two special events, one for community infection 1 2 6 and another for nosocomial transmission.
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The 13 family cluster infections were reported from Shenzhen (n=4), Zhuhai (n=3), Guangzhou 1 2 9 (n=2), Foshan (n=2), Shaoguan (n=1) and Yangjiang (n=1) ( Figure 3 ). The most common 1 3 0 symptoms in 37 cases included fever, fatigue, and cough. Of 37 cases, 3 and 10 cases were 1 3 1 critically and severely ill, respectively. Three cases in family cluster E had only mild respiratory 1 3 2 symptoms such as mild cough, and 2 cases in family cluster M did not report any symptoms.
3 3
Thirty-four cases had no exposure to wild animals within 14 days prior to the onset of illness.
3 4
Nine cases were identified as secondary cases ( Figure S1 and Table S1 ). to January 4, 2020. Case 1 had symptoms of cough, fatigue, fever and diarrhea on January 3, 2020 1 3 9 when they were in Wuhan. Case 2 (wife of Case 1) had fatigue and fever on January 4 after they 1 4 0 returned Shenzhen. The couple visited two hospitals on January 6 and January 10 when they had 1 4 1 fever (>38 ) and chest radiologic changes. Their endotracheal aspirates were collected and tested 1 4 2 by Center for diseases control and prevention (CDC) on January 13, and were identified positive 1 4 3 infections of SARS-CoV-2. Case 3 (son-in-low of Case 1) and Case 4 (grandson of Case 1) had 1 4 4 fever, stomachache, diarrhea and muscular soreness on January 1 in Wuhan, and visited a hospital 1 4 5 on January 11 in Shenzhen. Their blood and throat swab samples were also identified positive with 1 4 6 SARS-CoV-2. These four cases had no history of exposure to wild animals. Case 5 (mother of 1 4 7
Case 3) did not visit Wuhan within 14 days before the onset of symptoms, but lived with Case 3 in 1 4 8 an apartment in Shenzhen. On January 8, she had low fever and breathless. On January 14, she 1 4 9 visited a hospital and was isolated for treatment. Her blood and throat swab samples were 1 5 0 All rights reserved. No reuse allowed without permission. author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
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She had symptoms of fatigue and leg pain on January 27, and visited a hospital on January 28. She 1 9 2 had fever when she was hospitalized. On February 2, she had chest radiologic changes, and her 1 9 3 throat swabs were tested and identified with positive of SARS-CoV-2. Case 2 was admitted to the 1 9 4 All rights reserved. No reuse allowed without permission. author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
The copyright holder for this preprint (which was not peer-reviewed) is the . https://doi.org/10.1101/2020.02.03.20019141 doi: medRxiv preprint 1 / 2 5 same room in the same hospital with Case 1 on December 31, 2019 because of backache. His 1 9 5 white blood counts decreased on February 4, and he had severer cough on February 5 when he 1 9 6 was identified with positive of SARS-CoV-2. Case 3 was a nurse who took care of Case 1 for 1 9 7 several times, had symptoms of dry cough on February 4, and expectorated on February 5 when 1 9 8 she was identified with positive of SARS-CoV-2. She had no exposure to wild animals within 14 1 9 9 days prior to the onset of illness, but did not strictly protect herself by using protective products 2 0 0 when she nursed Case 1. Figure 4A ).
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To characterize the COVID-19 cases from family clusters and investigate potential genetic 2 1 0 adaptation, we compared the twelve SARS-CoV-2 genome sequences generated between 14 2 1 1 January 2020 and 23 January 2020 in this study and all published SARS-CoV-2 14,15 . Sequences 2 1 2 from the three family cluster infections fell into three corresponding genetic clusters and could be 2 1 3 separated from the sequences of sporadic infections ( Figure 4B) . The viral genome sequences 2 1 4 from cases within a family cluster were exactly the same. To find whether there were any genetic 2 1 5 changes following the illness progress, we sequenced SARS-CoV-2 viruses from case 1 of cluster 2 1 6 All rights reserved. No reuse allowed without permission. author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
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As of February 10, increasing secondary cases were identified in Guangdong Province. In all 214 2 3 9 secondary cases, none of them had history of residence or traveling to Wuhan within 14 days prior 2 4 0 to onset of the illness. Our finding confirms the human-to-human transmission of SARS-COV-2 2 4 1 reported in a familial cluster infection in a previous study 18 , and further suggests that it has strong 2 4 2 transmissibility between humans. We further observed several cases with mild symptoms or no 2 4 3 symptoms, which indicates that current monitoring measures such as fever testing may not work 2 4 4 effectively to identify these asymptomatic cases. With the epidemic ongoing, we found two cases 2 4 5 infected by sharing elevator with an index case in a building, and increasing cases in gathering 2 4 6 activities or communities. These findings suggest that the human-to-human transmission risks are 2 4 7 transferring from familial cluster infections to community outbreak. More importantly, we 2 4 8 observed a nosocomial transmission event in Guangdong Province, which was also reported in a 2 4 9 hospital in Wuhan, where 57 patients including 40 health-care workers were infected 19 . "Super 2 5 0 spreading events" may occur in some specific circumstances such as hospitals if the epidemic was 2 5 1 not control on time. As the extended Chinese Spring Festival holiday ends, millions of people will 2 5 2 travel back to Guangdong Province from regions across China, which will cause more cases to be 2 5 3 0 / 2 5 3 5 2
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Chart B: The temporal distribution three types of cases, and number of cluster infections.
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